A complete classification of finite simple groups is now known. Even
more remarkable than the solving of this 100-year-old problem is the
nature of the solution itself. A famous 254-page paper by Feit and
Thompson, showing that any simple group has even order, touched off
a chain of developments which led to the final classification: any finite
simple group is an alternating group, or is a finite version of a simple
Lie group, or is one of 26 exceptional groups.

The exceptional groups have their own interesting stories. The
Mathieu groups play a role in coding theory. The "monster," the last ex-
ceptional group whose existence lacked proof, was constructed by Griess
in 1981. Its further study has led to a rich set of mathematical prob-
lems, involving the relations between the structure of the monster; the
Griess algebra, of which the monster is the group of automorphisms;
the Leech lattice, in terms of which Frenkel, Lepowsky, and Meurman
have reconstructed the Griess algebra; infinite-dimensional KaC-Moody
algebras; and classical automorphic functions.

5. The Mordell Conjecture

Mathematicians in algebraic geometry and number theory were as-
tounded in the summer of 1983 to learn that a conjecture of 60 years'
standing had fallen under the assaults of a German mathematician, Gerd
Faltings. The Mordell Conjecture was first formulated in 1922. It deals
with the number of rational points on algebraic curves of genus 2 or
higher. It concerns the number of points having rational coordinates on
curves defined as the solution set for a polynomial equation in two vari-
ables with rational coefficients. Mordell conjectured that the number
of rational solutions was finite; Faltings proved it, using the enormous
mathematical machinery constructed over decades to attack fundamen-
tal questions in number theory and algebraic geometry.

Faltings's proof brought with it progress on the conjecture known
as Fermat's Last Theorem. One of the cases covered by the Mordell
Conjecture was the equation xn + yn = 1. Its solution with rational
numbers x and y corresponds to finding integer solutions of the equation
an + bn = cn, about which Fermat had made his famous conjecture 300
years ago: there are no solutions in positive integers a, 6, and c when n
is greater than 2. Fermat wrote in his workbook that he had found a
truly remarkable proof, which unfortunately the margin was too small to
contain. The pursuit of a proof has intrigued mathematicians ever since.
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